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Amendments to the Claims: 



This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims: 

1. (Currently Amended) A symbol point estimating apparatus that 
estimates a symbol point of a received signal by determining a time delay 
between a sampling point of the received signal sampled at a sampling 
frequency, and the symbol point of the received signal, comprising: 

a multiplication/sum of products outputter output m e ans that outputs a 
sum of products of respective products obtained by multiplying a complex 
conjugate of a frequency component of an ideal signal and a frequency 
component of the received signal and a sampling angular frequency; and 

a time delay determiner d e t e rm i ning m e ans that determines a time delay 
to minimize an error component between the ideal signal and the received signal 
based on the output of said multiplication/sum of products outputter output 
m e ans . 



P29847.A01.DOC 

2. (Currently Amended) The symbol point estimating apparatus according 
to claim 1, wherein: 

said multiplication/sum of products outputter output m e ans comprises: 
a frequency component product outputter output m e ans that 
outputs the product of the complex conjugate of the frequency component of the 
ideal signal and the frequency component of the received signal; and 

a sum of products outputter output moans that outputs the sum of 
products of the respective outputs of said frequency component product 
outputter output means and the sampling angular frequency. 

3. (Currently Amended) The symbol point estimating apparatus according 
to claim 2, wherein: 

said frequency component product outputter output means comprises: 

an ideal signal frequency component outputter output means that 
outputs the frequency component of the ideal signal; 

a received signal frequency component outputter output m e ans 
that outputs the frequency component of the received signal; 

a complex conjugate outputter output m e ans that outputs the 
complex conjugate of the output of said ideal signal frequency component 
outputter output m e ans ; and 

a frequency component product outputter output m e ans that 
multiplies the output of said complex conjugate outputter output means and the 
output of said received signal frequency component outputter output m e ans by 
each other, and then outputs a result of the multiplication. 
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4. (Currently Amended) The symbol point estimating apparatus according 
to claim 2, wherein: 

said frequency component product outputter output m e ans comprises: 
a convolution outputter output m e ans that outputs a convolution of 

the complex conjugate of the ideal signal and the received signal; and 

a frequency component outputter output m e ans that outputs a 

frequency component of the output of said convolution outputter output m e ans . 

5. (Currently Amended) The symbol point estimating apparatus according 
to claim 2, wherein: 

said sum of products outputter output m e ans comprises: 

a real part sum of products outputter output moans that outputs a 
sum of products of the real part of the respective outputs of said frequency 
component product outputter output moans and the sampling angular frequency; 

an imaginary part sum of products outputter output moans that 
outputs a sum of products of the imaginary part of the respective outputs of said 
frequency component product outputter output m e ans and the sampling angular 
frequency; and 

a complex number outputter output m e ans that outputs a complex 
number whose real part is the output of said real part sum of products outputter 
output m e ans and whose imaginary part is the output of said imaginary part sum 
of products outputter output m e ans . 
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6. (Currently Amended) The symbol point estimating apparatus according 
to claim 1, wherein: 

said time delay determiner d e t e rm i ning m e ans determines the time delay 
based on the argument of the output of said multiplication/sum of products 
outputter output m e ans , the sampling angular frequency, and an error calculation 
length which is the number of the components of the received signal used to 
calculate the error component. 

7. (Currently Amended) The symbol point estimating apparatus according 
to claim 6, wherein: 

said time delay determiner dot o rm i ning m e ans comprises: 

an argument outputter output m e ans that receives the output of 

said multiplication/sum of products outputter output means , and outputs the 

argument thereof; and 

a time delay calculator ca l cu l at i ng m e ans that calculates the time 

delay based on the output of said argument outputter output moans , the 

sampling angular frequency, and the error calculation length. 

8. (Currently Amended) A symbol point estimating method that estimates 
a symbol point of a received signal by determining a time delay between a 
sampling point of the received signal sampled at a sampling frequency, and the 
symbol point of the received signal, comprising: 
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a mu l t i p li cation/sum of products output step of outputting a sum of 
products of respective products obtained by multiplying a complex conjugate of a 
frequency component of an ideal signal and a frequency component of the 
received signal and a sampling angular frequency; and 

a t i mo de l ay dotorm i n i ng st e p of determining a time delay to minimize an 
error component between the ideal signal and the received signal based on the 
output sum of sa i d mu l tip li cat i on/sum of products output st e p . 

9. (Currently Amended) A program of instructions for execution by a the 
computer to perform a symbol point estimating process that estimates a symbol 
point of a received signal by determining a time delay between a sampling point 
of the received signal sampled at a sampling frequency, and the symbol point of 
the received signal, said symbol point estimating process comprising: 

a mu l t i p li cat i on/sum of products output st e p of outputting a sum of 
products of respective products obtained by multiplying a complex conjugate of a 
frequency component of an ideal signal and a frequency component of the 
received signal and a sampling angular frequency; and 

a tim e d e lay d e t e rm i n i ng st e p of determining a time delay to minimize an 
error component between the ideal signal and the received signal based on the 
output sum of sa i d multiplication/sum of products output st e p . 
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10. (Currently Amended) A computer-readable medium having a program 
of instructions for execution by a the computer to perform a symbol point 
estimating process that estimates a symbol point of a received signal by 
determining a time delay between a sampling point of the received signal 
sampled at a sampling frequency, and the symbol point of the received signal, 
said symbol point estimating process comprising: 

a mu l tip li cat i on/sum of products output step of outputting a sum of 
products of respective products obtained by multiplying a complex conjugate of a 
frequency component of an ideal signal and a frequency component of the 
received signal and a sampling angular frequency; and 

a t i m e d el ay d e t e rm i ning st e p of determining a time delay to minimize an 
error component between the ideal signal and the received signal based on the 
output sum of said mu l t i p li cat i on/sum of products output step . 



